The structural basis of T-cell allorecognition.
Foreign allogeneic major histocompatibility complex (MHC) class I and class II molecules elicit an exceptionally vigorous T-cell response. A small component of the alloresponse comprises CD4+ T cells that recognize allogeneic MHC indirectly after processing into peptide fragments that are bound and presented by self-MHC class II. The majority of alloreactive T cells directly recognize intact allogeneic MHC molecules expressed on foreign cells. Some alloreactive T-cell interactions with allogeneic MHC molecules are indifferent to the bound peptide, but evidence suggests that most show specificity to peptide. The vigor and diversity of the direct alloreactive T-cell response can therefore be explained by summation of numerous responses to each of the peptides in the novel set bound by allogeneic MHC molecules. Structural studies definitively show that the overall mechanism of T-cell receptor (TCR) recognition of self-MHC and allogeneic MHC molecules is similar. Many alloreactive T cells recognize several different combinations of MHC and bound peptide that do not necessarily possess structural homology. Flexibility within the TCR structure allows adaptation to the different contact surfaces. Crossreactivity seems to be an intrinsic property of the TCR required, because a single TCR must possess the ability to interact with both self-MHC during positive selection and at least one combination of foreign antigenic peptide presented by self-MHC. Recognition of allogeneic MHC molecules is an inadvertent consequence of the need for TCR crossreactivity.